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IN THE CLAIMS 

Please amend the claim as follows: 

L (Currently Amended) An optical cross-connect device for communi cation between 
first and second optical networks communicating with each other using forward and backward 
optical signals each comprising a plurality of channels, said optical cross-connect device 
comprising: 

a first circulating part having first through fourth ports that are configured to output an 
optical signal, which is input to a higher-order port thereof, from a lower-order port thereof 
arranged adjacent to the higher-order port, the first circulating part being connected at the first 
and third ports thereof to a first optical network; 

a second circulating part having first through fourth ports that are configured to output an 
optical signal, which is input to a higher-order port thereof, from a lower-order port thereof 
arranged adjacent to the higher-order port, the second circulating part being connected at the first 
and third ports thereof to a second optical network while being connected at the second and 
fourth ports thereof to the second and fourth ports of the first circulating part, respectively; 

a first reflecting part being connected to respective second ports of the first and second 
circulating parts, being configured to input the forward optical signal, being configured to reflect 
at least one channel of the forward optical signal, and being configured to allow at least one 
channel that is not reflected to pass therethrough; and 

a second reflecting part being connected to respective fourth ports of the first and second 
circulating parts, being configured to input the backward optical signal, being configured to 
reflect at least one channel of the backward optical signal , and being configured to allow at least 
one channel that is not reflected to pass therethrough^ 
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wherein the first circulating part comprises: a first c irculator having a plurality of ports 
including the first and second pons of the first circulating part being confi gured to output an 
o ptical signal which is input to a higher-order port thereof from a lower-order port thereof 
arranged adjacent to the higher-order port: and a second cir culator having a plurality of ports 
including the third and fourth ports of the first circulatina part being configured to output an 
optical signal, which is in p ut to a higher-order port thereof, from a lower-order port thereof 
arranged adjacent to the liigher-ordcr port, and wherein th e first and second circulators are 
connected to each other in a double-port-coraiected configuration. 

2. (Previously presented) The optical cross-connect device according to claim 1, wherein 
each of the first and second reflecting parts comprises a plurality of fiber Bragg gratings (FBG) ? 
each of which being adapted to allow an optical signal input thereto to pass through or to reflect 
only a predetermined channel of the opticat signal in accordance with an ON or OFF state 
thereof. 

3. (Cancelled). 

4. (Currently Amended) The optical cross-connect device according to claim 32, wherein 
the second circulating part comprises: 

a third circulator having a plurality of ports including the first and second ports of the 
second circulating part being configured to output an optical signal, which is input to a higher- 
order port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 
and 

a fourth circulator having a plurality of ports including the third and fourth ports of the 
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second circulating part being configured to output an optical signal, which is input to a higher- 
order port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 

wherein the third and fourth circulators are connected to each other in a double-port- 
connected configuration. 

5. (Currently Amended) An optical cross-connect device for communication between 
first and second optical networks conomuni caring with each other using forward and backward 
optical signals each comprising a plurality o f channels, said optical cross-connect device 
comprising: 

a first circulating nart having first th rough fourth ports that are confi sured to output, an 
optical signal which is input to a higher-order port thereof from a lower-order port the reof 
arranged adjacent to the higher-order port, the first circulating part being connected at the first 
and third ports thereof to a first optical network; 

a second circulating part having first through fourth ports that arc configured to output an 

optical signal, which is input to a higher-order port thereof from a lower-order port thereof 
arranged adjacent to the higher-order port, the second circulating part being connected at the first 
and third ports thereof to a second optical network while being connect ed at t he second and 
fourth ports thereof to the second and fourth ports of the first circulating part, respectively: 

a first reflecting part being connected to respective second ports of the first and second 

circulating parts, being configured to input the forward optical signal, being configured to reflect 
at least one channel of the forward optical signal, and being configured to allow at least one 
channel that is not reflected to pass therethrou gh; and 

a second reflecting part being connected to respective fourth ports of the first and second 

circulating parts, being configured to input the backward optical signal, being configured to 
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reflect at least one channel of the backward optical signal, and b eing configured to allow at tea$t 
one channel that is not reflected to pass therethro ugh, 

wherein the first circulating part comprises: a first circulator having a plurality of ports 
including the first port of the first circulating part being configured to output an optica) signal, 
which is input to a higher-order port thereof, from a lower-order port thereof arranged adjacent to 
the higher-order port; a second circulator having a plurality of ports including the second port of 
the first circulating part being configured to output an optical signal, which is input to a higher- 
order port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 
and a third circulator having a plurality of ports including the third and fourth ports of the first 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port, and 
wherein the first through third circulators are port-connected to one another. 

6. (Previously presented) The optical cross-connect device according to claim 5, wherein 
the second circulating part comprises: 

a fourth circulator having a plurality of ports including the first port of the second 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 

a fifth circulator having a plurality of ports including the second port of the second 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; aiid 

a sixth circulator having a plurality of ports including the third and fourth ports of the 
second circulating part being configured to output an optical signal, which is input to a higher- 
order port thereof, from a lower-order port thereof arranged adjacent to the higher-order port, 
i 
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wherein the fourth through sixth circulators are port-connected to one another. 

7. (Currently Amended) An o ptical cross-connect device fo r communication between 
first and second optical networks communicating wi t h each other using forward and backward 
o ptical signals, each comprising a plurality of chan nels, said optical cross-connect device 
comprising: 

a first circulating part having first through fourth por ts that are configured to output an 
optical signal, which is input to a higher-order port thereo f, from a lower-order port thereof 
arranged adjacent to the higher-order port, the first circulating part being connected at the first 
and third ports thereof to a fi rst optical network; 

a second circulating part having first through fourth ports that are co nfigured to output an 

optical signal, which js input to a higher-order port thereof; from a low er-order port thereof 
arranged adjacent to the higher-order port, the second circulating part being con nected at the first 
and third ports thereof to a second optical network while b eing connected at the second and 
fourth ports thereof to the second and fourth ports of t he first circulating part, respectively! 

a first reflecting part being connected to respective second ports of the first and second 

circulating parts, being configured to input the forward optical s ignal, being configured to reflect 
at least one channel of the forward optical signal and being configured to allow at least one 
channel that is not reflected to pass therethrou jdiiand 

a second reflecting part being connected to respective fourth ports of the first and second 

circulating parts, being configured to input the backward optical signal, being configured to 
reflect at least one channel of the backward optical signal , and being configured to allow at least 
one channel that is not reflected to pass therethrough, 

PAGE 7113* RCVD AT 6/20/2007 11:31:22 AM [Eastern Daylight Time] " SVR:USPTO-EFXRF-5/12* DNIS:2738300 * CSID:12012269246* DURATION (mm-ss):05-14 



05/20/2097 10:49 ' 12012269246 



CHA RE ITER 



PAGE 08/13 



Amendment 

Serial No. 10/712,962 

wherein the first circulating part comprises: a first circulator having a plurality of ports 
including the first port of the first circulating part while configured to output an optical signal, 
which is input to a higher-order port thereof, from a lower-order port thereof arranged adjacent to 
the higher-order port; a second circulator having a plurality of ports including the third port of 
the first circulating part being configured to output an optical signal, which is input to a higher- 
order port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 
and a third circulator having a plurality of ports including the second and fourth ports of the first 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port, and 
wherein the first through third circulators are port-connected to one another. 

8. (Previously presented) The optical cross-connect device according to claim 7, wherein 
the second circulating part comprises: 

a fourth circulator having a plurality of ports including the first port of the second 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 

a fifth circulator having a plurality of ports including the third port of the second 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; and 

a sixth circulator having a plurality of ports including the second and fourth ports of the 
second circulating part being configured to output an optical signal, which is input to a higher- 
order port thereof, from, a lower-order port thereof arranged adj acent to the high er-order port, 

wherein the fourth through sixth circulators are port-connected to one another. 
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9. (Currently Amended) ftn optical cross-connecL device for commuricatiQnJsMwcm 
first and second erotica! networks communicating with each other using forw ard and backward 
optical signals each, comprising a plurality of channels, said optical cross-connect faym 
comprising: 

a first circulating part having first through fo urth ports that are configured to output; 
optical signal, which is input to a higher-order port thereof, fr om a lower-order port thereof 
arran ged adjacent to the higher-order port, the first circulating part, being connected a t- flre fifft 
and third ports thereof to a first optical network; 

a second circulating part having first through fourth ports that a re configured to outputan 
optical signal, which is input to a higher-order port thereof, from a lower-order port thereof 
arranged adjacent to the higher-order port the second circulating pa rt being connected at the first 
and third ports thereof to a second optical network while b eing connected at the second and 
fourth ports thereof to the second and fourth ports of the first circulating part, respective ly; 

a first reflecting part being connected to respective second ports o f the first and second 
circulating parts, being configured to input the fo rward optical signal, being configured to reflect 
at least one channel of the forward optical signal, and being configured to allow at leas t one 
channel that is not reflected to pass therethrough; and 

a second reflecting part being connected to respective fourth ports o f the first and second 

circulating parts, being configured to input the backward optical signal b eing configured to 
reflect at least one channel of the backward optical si gnal , and being confi gured to allow at l east 
one channel that is not reflected to pass therethrough, 

wherein the first circulating part comprises: a first circulator having a plurality of ports 
including the first port of the first circulating part being configured to output an optical signal, 
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which is input to a higher-order port thereof, from a lower-order port thereof arranged adjacent to 
the higher-order port; a second circulator having a plurality of ports including the second port of 
the first circulating part being configured to output an optical signal, which is input to a higher- 
order port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; a 
third circulator having a plurality of ports including the third port of the first circulating part 
being configured to output an optical signal, which is input to a higher-order port thereof, from 
lower-order port thereof arranged adjacent to the higher-order port; and a fourth circulator 
having a plurality of ports including the fourth pott of the first circulating part being configured 
to output an optical signal, which is input to a higher-order port thereof, from a lower-order port 
J thereof arranged adjacent to the higher-order port and wherein the first through fourth 
circulators are port-connected to one another. 

10. (Currently Amended) The optical cross-connect device according to claim 9, wherein 
the second circulating part comprises: 

a fifth circulator having a plurality of ports including the first port of the second 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 

a sixth circulator having a plurality of ports including the second port of the second 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; 

a seventh circulator having a plurality of ports including the third port of the second 
circulating part being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port; and 

a eighth circulator having a plurality of ports including the fourth port of the second 
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circulating pail being configured to output an optical signal, which is input to a higher-order 
port thereof, from a lower-order port thereof arranged adjacent to the higher-order port, 

wherein the fifth through, eighth gferth circulators are port-connected to one another. 

11. (Currently amended) The optical cross-connect device according to claim 1, wherein 
the optica] cross-connect device is configured such that the forward optical signals is input to the 
first reflecting part only once. 

12. (Currently amended) The optical cross-connect device according to claim 1, wherein 
the optical cross-connect device is configured such that the backward optical signals is areinput 
to the second reflecting part only once. 

13. (Previously presented) The optical cross-connect device according to claim 1, 
wherein the optical cross-connect device is configured to input forward and backward optical 
signals. 
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